Prenatal stress increases the expression of proinflammatory cytokines and exacerbates the inflammatory response to LPS in the hippocampal formation of adult male mice.
Early life experiences, such as prenatal stress, may result in permanent alterations in the function of the nervous and immune systems. In this study we have assessed whether prenatal stress affects the inflammatory response of the hippocampal formation of male mice to an inflammatory challenge during adulthood. Pregnant C57BL/6 mice were randomly assigned to stress (n=10) or non-stress (n=10) groups. Animals of the stress group were placed in plastic transparent cylinders and exposed to bright light for 3 sessions of 45min every day from gestational day 12 to parturition. Non-stressed pregnant mice were left undisturbed. At four months of age, non stressed and prenatally stressed male offspring were killed, 24h after the systemic administration of lipopolysaccharide (LPS) or vehicle. Under basal conditions, prenatally stressed animals showed increased expression of interleukin 1β and tumor necrosis factor-α (TNF-α) in the hippocampus and an increased percentage of microglia cells with reactive morphology in CA1 compared to non-stressed males. Furthermore, prenatally stressed mice showed increased TNF-α immunoreactivity in CA1 and increased number of Iba-1 immunoreactive microglia and GFAP-immunoreactive astrocytes in the dentate gyrus after LPS administration. In contrast, LPS did not induce such changes in non-stressed animals. These findings indicate that prenatal stress induces a basal proinflammatory status in the hippocampal formation during adulthood that results in an enhanced activation of microglia and astrocytes in response to a proinflammatory insult.